Activity-dependent Notch signalling in the hypothalamic-neurohypophysial system of adult mouse brains.
Notch signalling has a key role in cell fate specification in developing brains; however, recent studies have shown that Notch signalling also participates in the regulation of synaptic plasticity in adult brains. In the present study, we examined the expression of Notch3 and Delta-like ligand 4 (DLL4) in the hypothalamic-neurohypophysial system (HNS) of the adult mouse. The expression of DLL4 was higher in the supraoptic nucleus (SON) and paraventricular nucleus (PVN) compared to adjacent hypothalamic regions. Double-labelling immunohistochemistry using vesicular GABA transporter and glutamate transporter revealed that DLL4 was localised at a subpopulation of excitatory and inhibitory axonal boutons against somatodendrites of arginine vasopressin (AVP)- and oxytocin (OXT)-containing magnocellular neurones. In the neurohypophysis (NH), the expression of DLL4 was seen at OXT- but not AVP-containing axonal terminals. The expression of Notch3 was seen at somatodendrites of AVP- and OXT-containing magnocellular neurones in the SON and PVN and at pituicytes in the NH. Chronic physiological stimulation by salt loading, which remarkably enhances the release of AVP and OXT, decreased the number of DLL4-immunoreactive axonal boutons in the SON and PVN. Moreover, chronic and acute osmotic stimulation promoted proteolytic cleavage of Notch3 to yield the intracellular fragments of Notch3 in the HNS. Thus, the present study demonstrates activity-dependent reduction of DLL4 expression and proteolytic cleavage of Notch3 in the HNS, suggesting that Notch signalling possibly participates in synaptic interaction in the hypothalamic nuclei and neuroglial interaction in the NH.